Abstract: The synthesis of 3,5-di-O-benzyl-D-pinitol has been stereoselectively accomplished through intramolecular aldolization of 2,6-di-O-benzyl-4-O-methyl-L-lyxo-hexos-5-ulose followed by reduction with NaBH(OAc)3. Computational analysis [DFT calculations at the B3LYP/6-31G(d) level] suggests that D-pinitol in water largely prefers the conformation corresponding to the 1 C4 one of a α-L-rhamnopyranoside unit, being thus a good candidate for its mimicking. Owing to the formal analogy between inositol derivatives and monosaccharides, it could also be possible to substitute a specific member of one family with an appropriate one of the other family, maintaining not only the overall structural requirements but also the biological properties. In fact, some examples are reported in which modified monosaccharides, easily available in pure enantioform, have been used to substitute D-myo-inositol frames. 6 However, to the best of our knowledge, the reverse replacing possibility has not yet been exemplified although the class of carbasugars, 7 in which a methylene group replaces the ring oxygen atom, constitutes one of the most popular type of carbohydrate mimetics.
D-Pinitol is an interesting member of the natural methoxylated inositol family and has been recognized for its anti-diabetic properties, 2 and, more recently, for the ability to modulate the immune response by interacting with dendritic cells (DCs) maturation. 3 Furthermore, the access to selectively protected D-pinitol derivatives represents an important task in view of the synthesis of potential antitumor agents as (+)-pancratistatin 4 and some carbocyclic azole nucleoside analogues. 5 Owing to the formal analogy between inositol derivatives and monosaccharides, it could also be possible to substitute a specific member of one family with an appropriate one of the other family, maintaining not only the overall structural requirements but also the biological properties. In fact, some examples are reported in which modified monosaccharides, easily available in pure enantioform, have been used to substitute D-myo-inositol frames. 6 However, to the best of our knowledge, the reverse replacing possibility has not yet been exemplified although the class of carbasugars, 7 in which a methylene group replaces the ring oxygen atom, constitutes one of the most popular type of carbohydrate mimetics.
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Looking to the relative orientation of D-pinitol (1) hydroxyl groups, we suppose 1 to be a possible candidate for mimicking a α-L-rhamnopyranose unit (2) , that is present in several bio-active complex saccharides as, for instance, the capsular polysaccharide repeating unit of some Pneumococcus strains. The transformation of compound 3 into 4, having the sole OH-3 group in the free form, was achieved efficiently with a three step strategy (88% overall yield) involving: 1) the preliminary protection of the equatorial OH-3 group of 3 through a regioselective stannylidene acetal mediated naphtylmethylation (Bu 2 SnO, PhCH 3 under azeotropic anhydrification followed by NAPBr and Bu 4 NBr); 2) the methylation of OH-4 (CH 3 I, DMF, NaH); 3) the final selective removal of the naphtylmethyl group with DDQ in CH 3 The C-4 epimerization of the derivative 4 was made with a two step procedure requiring first the oxidation with the TPAP-NMO system in CH 2 Cl 2 followed by the crude uloside intermediate reduction (NaBH 4 /MeOH, r.t.). The 1,5-bis-methyl glycoside 5, masked form of the 2,6-di-O-benzyl-4-O-methyl-L-lyxo-hexos-5-ulose 6, was obtained in high yield after chromatographic purification (84% yield over two steps). The complete diastereoselectivity of the reaction could be reasonably attributed to the presence of the axial 5-OMe which allows the hydride to attack only on the β face shielding the α one. The bis-glycoside 5 was then submitted to acid hydrolysis (CF 3 COOH, in 4:1 CH 3 CN-H 2 O) giving the 1,5-dicarbonylic derivative 6 as a complex mixture of tautomeric forms. Although the NMR spectra of this compound were not interpreted, its structure was firmly proved by the next reaction. Crude 6 was subjected to an intramolecular aldol condensation under conditions (0.2 eq of DBU in CH 2 Cl 2 ) analogous to those previously reported for similar reactions of 5-ketoaldohexoses, 12 giving with complete diastereoselectivity the inosose 7 isolated after flash chromatography in 51% yield.
Interestingly, when the intramolecular aldolization was performed with Et 3 N in presence of Yb(OTf) 3 in CH 2 Cl 2 the isolated yield of 7 increased to 62%. The inosose 7 was then reduced with NaBH(OAc) 3 under standard condition (CH 3 CN, AcOH) and brought to the expected di-O-benzyl-D-pinitol derivative 8 in 76%
yield. This complete stereoselectivity takes place through an internal hydride delivery as described by Evans for β-hydroxy ketones. The high field (600 MHz) 1 H-NMR spectrum in D 2 O confirms the calculated conformational preferences of the compound; in particular, the high value of the J 1,2 (9.9 Hz), J 1, 6 (9.6 Hz) , and J 5, 6 (9.9 Hz) and the low value of the J 2,3 (2.8 Hz) , and J 4, 5 (2.9 Hz) establish four substituents in equatorial position for the preferred conformer.
Our next efforts will be oriented to understand if D-pinitol 
